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1 Introduction
The creation of  a  virtual  cell  scenario  is  a  multidisciplinary  vision.  Cell  modeling is  a
specific field which can be applied to a number of quite diverse approaches, starting from
simulation-based ones, such as the Virtual Cell project – which is able to convert biological
descriptions into a mathematical system of ordinary and/or partial differential equations –
to visualization-based approaches, such as cellPACK – which is based on the idea to create
visual filled cell representations [1], [2]. Integrative Bioinformatics is a field which tries to
unite different information sources to solve biological  questions. The CELLmicrocosmos
project consists of a number of different projects trying to approach the vision of a virtual
cell environment, such as  [3], [4]. Starting from 2004, a remarkable number of students
were  involved  in  the  aforementioned  projects.  In  addition  to  our  custom tools,  also
external tools, such as Blender, Fiji (IsJustImageJ), or GROMACS played an important role
in our daily work [5–7]. 
Figure 1: The logo of “Interdisciplinary Cell Visualization and Modeling”. The cell model
goes back to the initial Bachelor thesis from 2004 created with Autodesk 3ds max®.
2 The Lecture Program
In  2012,  the  idea  emerged  to  develop  a  teaching  module.  First,  these  course  should
provide  the  students  with  background  knowledge  concerning  cytology,  microscopy,
modeling and simulation, as well as bioinformatics. And second, practical lessons should be
included.  Finally,  a  module  was  initiated  and  developed  in  2012  consisting  of  three
different parts:
1. the  lecture  “Interdisciplinary  Cell  Visualization  and  Modeling”,  introducing  the
theoretical background,
2. different seminars, focusing and extending specific lecture topics (see below),
3. and the student project “CELLmicrocosmos Cell Modeling/Cell Visualization”, where
the  practical  work  –  programing,  3D  stereoscopic  modeling  and  visualization,
database applications – was carried out.
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Three different seminars were offered. “(Multidisciplinary) Cell Visualization” was focusing
on  cytological  visualization,  e.g.  in  school  books  or  digital  edutainment.  The  seminar
“Stereoscopic 3D Visualization” discussed the technical background and the difficulties of
demanding  biological  stereoscopic  visualizations,  which  resulted  in  a  short  film
presentation in a cinema and an accompanying publication [8]. Also, some work presented
at the CELLmicrocosmos neXt workshop is a result of this new teaching module. Moreover,
the seminar “Genome-wide biological Network Modeling and Analysis” discussed aspects
like graph analysis, Petri net simulation, and the visualization of biological networks.
Based on this Sino-German collaboration between the Bio-/Medical Informatics Department
Bielefeld and Bioinformatics Group of Zheijang University, a bilateral exchange teaching
and  workshop  program  was  started  and  there  are  a  number  of  plans  for  our  future
collaborations.  From  2012  to  2014,  workshop  events  of  this  program  took  place  in
Bielefeld, Hangzhou, Harbin, and Tongliao. Moreover, a first book including some ideas of
this collaboration was published in 2014 [9].
3 Acknowledgments
We would  like  to  address  our  thanks  for  the kind  support  to  the  “International  guest
lectureship  program  of  Bielefeld  University”  (2012  and  2014),  as  well  as  the  “NSFC
Research Fund for International Young Scientists” (No. 31450110068, 2014-2015).
4 References
[1] L.  M.  Loew  and  J.  C.  Schaff.  The  Virtual  Cell:  a  software  environment  for
computational cell biology. TRENDS in Biotechnology, 19(10):401–406, 2001.
[2] G. Johnson, D. Goodsell,  L.  Autin, S.  Forli,  M. Sanner, and A. Olson. 3D molecular
models of whole HIV-1 virions generated with cellPACK. Faraday Discussions, 169:1–21, 2014.
[3] B. Sommer, T. Dingersen, C. Gamroth, S. E. Schneider, S. Rubert, J. Krüger, and K. J.
Dietz.  CELLmicrocosmos  2.2  MembraneEditor:  a  modular  interactive  shape-based
software approach  to  solve heterogeneous  Membrane Packing  Problems.  Journal  of
Chemical Information and Modeling, 5(51):1165–1182, 2011.
[4] B.  Sommer,  J.  Künsemöller,  N.  Sand,  A.  Husemann, M.  Rumming,  and B.  Kormeier.
CELLmicrocosmos  4.1:  an  interactive  approach  to  integrating  spatially  localized
metabolic networks into a virtual 3D cell environment. in  BIOSTEC  BIOINFORMATICS
2010, 2010:90–95.
[5] J.  Schindelin,  I.  Arganda-Carreras,  E.  Frise,  V.  Kaynig,  M.  Longair,  T.  Pietzsch,  S.
Preibisch, C. Rueden, S. Saalfeld, and B. Schmid. Fiji: an open-source platform for
biological-image analysis. Nature Methods, 9(7):676–682, 2012.
[6] blender.org -  Home of the Blender project  -  Free and Open 3D Creation Software.
[Online]. Available: http://www.blender.org/. [Accessed: 22-Jul-2014].
[7] B. Hess, C. Kutzner, D. van der Spoel, and E. Lindahl. Gromacs 4: Algorithms for highly
efficient, load-balanced, and scalable molecular simulation. J. Chem. Theory Comput,
4(3):435–447, 2008.
[8] B.  Sommer,  C.  Bender,  T.  Hoppe,  C.  Gamroth,  and  L.  Jelonek.  Stereoscopic  cell
visualization:  from  mesoscopic  to  molecular  scale.  Journal  of  Electronic  Imaging,
23(1):011007–1 – 011007–10, 2014.
[9] M. Chen and R. Hofestädt. Approaches in Integrative Bioinformatics: Towards the 
Virtual Cell. Springer Publishing Company, Incorporated, 2014.
